WHAT IS CLAIMED IS: 

1. A purified polypeptide, comprising an amino acid 
sequence selected from the group consisting of: 

(a) SEQ ID NO: 6; where amino acid residue 73, as 
represented by Xaa, is lie or Thr; 

(b) a contiguous fragment of SEQ ID NO: 6, which . . 
fragment induces interferon-y production in immunocompetent human 
cells; and 

(c) a variant of (a) or (b) differing therefrom by 
replacement of one amino acid residue, which variant induces 
interferon-y production in immunocompetent human cells. 

2. The purified polypeptide of claim 1, which has a 
molecular weight of about 18,500 ± 3,000 daltons on sodium 
dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and 
an isoelectric point of about 4.9 + 1.0 on chromatof ocusing . 

3. The purified polypeptide of claim 1, which 
comprises the amino acid s ^pu fcnce of SEQ ID NO: 6, where Xaa at 
residue 73 is isoleucin^ ^^nreonine . 

4. The purified polypeptide of claim 1, which 
comprises the amino acid sequence of a contiguous fragment of SEQ 
ID NO: 6, where amino acid residue 73, as represented by Xaa, is 
lie or Thr, which fragment induces interferon-y production in 
immunocompetent human cells. 

5. The purified polypeptide of claim 1, which 
comprises a variant of (a) or (b) differing therefrom by 
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replacement of one amino acid residue, which variant induces 
interferon-y production in immunocompetent cells. 

6. A pharmaceutical composition, comprising the 
polypeptide of claim 1 as an active ingredient and a 
pharmaceutically-acceptable carrier . 

7. The pharmaceutical composition of claim 6, further 
comprising interleukin 2. 

8. The pharmaceutical composition of claim 6, further 
comprising interleukin 12. 

9. The pharmaceutical composition of claim 6, further 
comprising interleukin 3 . 

10. A method for treating atopic diseases, tumors, 
viral diseases, bacterial diseases, oj immunopathies , comprising 
administering to a patient in need t/ereof an effective amount of 
the polypeptide of claim 1 

11. A method for treat/ng malignant lymphoma, 
comprising : 

contacting mononuclear cells isolated from peripheral 
blood of a patient with malignant lymphoma with a combination of 
the polypeptide of claim 1 ^nd interleukin 2; 

culturing the/m/rj^huclear cells, 
collecting /LM^c&dfLs ; JTnd 

introducing Jy^e co ( ^^cted LAK cells into the patient to 
exhibit cytotoxicity yon malignant lymphoma cells 

12. A method for treating tumors, comprising: 
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contacting lymphocytes obtained from tumor tissues of a 
patient with a combination of the polypeptide of cl^m 1 and 
interleukin 2; 

culturing the lymphocytes; 

collecting cytotoxic T cells; and 

introducing the collected cytotoxi^ T cells into the 
patient to exhibit cytotoxicity on tumor cjflls 

13. A method for treating leukopenia or - 
thrombocytopenia, comprising adrainistemng the polypeptide of 
claim 1 and interleukin 3 to a subject in need thereof. 

14. A method for enhancing the cytotoxicity of NK 
cells, comprising contacting NK c<2&ls with the polypeptide of 
claim 1 to enhance the cytotoxicity of NK cells. 

15. The method ofyraurLm 14, wherein said NK cells are 
also contacted with interl* 

16. A method j^ciu^ng the formation of LAK cells, 
comprising contacting LPfojf cell-containing lymphocytes with the 
polypeptide of claim 1 IFo induce the formation of LAK cells. 

17. The method of claim 16, wherein said lymphocytes 
are also contacted wiFth interleukin 2. 

18. A pharmaceutical composition, comprising: 
an interferon-y inducing polypeptide which is a 

polypeptide of SEQ ID NOyb obtainable from humans, where amino 
acid residue 73 of SEQ^D NO: 6, as represented by Xaa, is lie or 
Thr, or a fragment thereof, or a homologous polypeptide thereof, 
wherein the fragment has substantially the same interferon-y 
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inducing activity as the polypeptide of SEQ IDfN0:6, and the 
polypeptide of SEQ ID NO : 6 and the homologous polypeptide thereof 
has the following physicochemical propertie: 

(1) an amino acid sequence selected from the group 
consisting of SEQ ID NO: 6, where amino acid 
residue 73, as represented /by Xaa, is lie or Thr, 
and a homologous sequence /thereof where at least 
one amino acid residue in/ SEQ ID NO : 6 is replaced 
with a different amino agid, or at least one amino 

^^4r acid residue is added tc# or deleted from the N- 
- ±0 * Jr terminus and/or the C-tjerminus of SEQ ID NO: 6, 
wherein said homologous polypeptide has 
substantially the same physicochemical properties 
and biological activity as the polypeptide of SEQ 
ID NO: 6, 

(2) molecular weight 
18, 500 ± 3, 000 dalltons on sodium dodecyl sulfate 
polyacrylamide ge£L electrophoresis (SDS-PAGE) ; 

(3) isoelectric poinst (pi) 
4.9 ± 1.0 on chpromatof ocusing; 

(4) biological actJLvity 
inducing int^rf eron-y production by human 
immunocompetent cells; and 

(5) acute toxicity 
having an f.D 50 of at least about one mg/kg when 
tested in/mice ; 
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a biologically ^^tive compound; and 
a pharmaceutiofelly acceptable carrier, adjuvant, 
excipient, diluent, and/o/ stabilizer. 

19. The pha^naceutical composition of claim 18, 
herein said interfe^n-y inducing polypeptide is the polypeptide 

of SEQ ID NO: 6, wh/re residue 73, as represented by Xaa, is lie 
or Thr, or a biologically active fragment thereof. 

20. The pharmaceutical composition of claim 18, 
wherein said interferon-y inducing polypeptide is said homologous 
polypeptide . 

21. The pharmaceutical composition of claim 18, 
wherein said biologically active compound is selected from the 
group consisting of inter feron-a, interf eron-3, interleukin 2, 
interleukin 3, interleukin 12, TNF-a, TNF-|3, carboquone, 
cyclophosphamide, aclarubicin, thiotepa, busulfan, ancitabine, 
cytarabine, 5-f luorouracil , 5-fluoro-l- ( tetrahydro-2-f uryl ) 
uracil, methotrexate, actinomycin D, chromomycin A3, 
daunorubicin, doxorubicin, bleomycin, mitomycin C, vincristine, 
vinblastine, L-asparaginase , radio gold colloidal, Krestin®, 
picibanil, lentinan, Maruyama vaccine, and mixtures thereof. 

22. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is inter feron-a . 

23. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is inter feron-3 . 

24. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is interleukin 2. 
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25. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is interleukin 3. 

26. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is interleukin 12. 

27. The pharmaceutical composition of claim 21, wherein 
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37. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is 5-fluoro-l- 
(tetrahydro-2-furyl) uracil . 

38. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is methotrexate. 

39. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is actinomycin D. 

40. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is chromomycin A3 

O 41. The pharmaceutical composition of claim 21, 

wherein said biologically active compound is daunorubicin . 

42. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is doxorubicin. 

43. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is bleomycin. 

44. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is mitomycin C. 

45. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is vincristine. 

46. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is vinblastine. 

47. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is L-asparaginase, 

48. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is radio gold 
colloidal . 
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49. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is Krestin®. 

50. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is picibanil. 

51. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is lentinan. 

52. The pharmaceutical composition of claim 21, 
wherein said biologically active compound is Maruyama vaccine. 

53. A pharmaceutical composition for inducing human 
interferon-y, enhancing cytotoxicity/of human killer cells and/or 
inducing formation of human killer pells, comprising a 
pharmaceutically acceptable carriejt, and as an effective 
ingredient, 0.000001 w/w % to lOjp w/w % on a dry solid basis of a 
polypeptide of SEQ ID NO: 6 obtainable from humans, where amino 
acid residue 73 of SEQ ID NO:jf, as represented by Xaa, is lie or 
Thr, or a homologous polypeo/tide thereof, wherein the polypeptide 
and the homologous polypeptide thereof has the following 
physicochemical propertied 

(a) an amino /acid sequence selected from the group 

consisting of SEQ ID NO: 6, where amino acid residue 
73,^s/re/resented by Xaa, is lie or Thr, and a 
fomo4^^ou£^se$ruence thereof where at least one 
'amini^acid jresidue in SEQ ID NO : 6 is replaced with 
it amino acid, or at least one amino acid 
.due is added to or deleted from the N-terminus 



id/or the C-terminus of SEQ ID NO: 6, wherein said 
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homologous polypeptide has substantially the same 
physicochemical properties an/ biological activity 
as the polypeptide of SEQ I/N0:6; 

(b) Molecular weight 
18,500 ± 3,000 daltons ofif sodium dodecyl sulfate 
polyacrylamide gel electrophoresis (SDS-PAGE) ; 

(c) Isoelectric point (pi! 
4.9 ± 1.0 on chroma tpfocusing; 

(d) Biological activity/ 

54. The pharmaceutical composition of claim 53, further 
comprising a stabilizer selected/ from the group consisting of 
serum albumin, gelatin, maltose^ and trehalose. 

55. The pharmaceutical composition of claim 53, wherein 
the killer cells are selected^ from the group consisting of natural 
killer cells, lymphokine-act/ivating killer cells, and cytotoxic T- 
cells . 

56. The pharmaceutical composition of claim 53, wherein 



said effective in 

57. The 
comprising at 1 
of interleukin 

58. T 




the homologous polypeptide. 
:eutical composition of claim 56, further 
fr selected from the group consisting 
ivalin A. 

iceutical composition of claim 53, wherein 
said effective ingi/edient is the polypeptide of SEQ ID NO: 6, where 
amino acid residu<=f 73, as represented by Xaa, is lie or Thr. 

59. T/te pharmaceutical composition of claim 58, further 
comprising at l£ast one member selected from the group consisting 
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of stabilizer, adjuvants, excipients, diluents, and byfologically- 
active substances . 

60. The pharmaceutical composition of yflaim 59, wherein 
said biologically-active substance is at least gfne member selected 
from the group consisting of interleukins , interferons, tumor 
necrosis factors, and antitumor agents 

61. The pharmaceutical composition of claim 59, wherein 
said stabilizer is at least one member selected from the group 
consisting of serum albumin, gelatin, rnafltose, and trehalose. 

62. A method for treating mral diseases, bacterial 
diseases, immune diseases, cancer, arra atopic disorders, 
comprising administering to a patient in need thereof an effective 
amount of an interf eron-y inducing? polypeptide which is a 
polypeptide of SEQ ID NO: 6 obtai/able from humans, where amino 
acid residue 73 of SEQ ID NO:6,/as represented by Xaa, is lie or 
Thr, or a fragment thereq^f^^f a homologous polypeptide thereof, 

antially the same interferon-y 
tide of SEQ ID NO: 6, and the 
e homologous polypeptide thereof 
al properties: 
sequence selected from the group 
consisting of SEQ ID NO: 6, where amino acid residue 
73, dk represented by Xaa, is lie or Thr, and a 
homologous sequence thereof where at least one 

o acid residue in SEQ ID NO: 6 is replaced with 
different amino acid, or at least one amino acid 



wherein the fragment 
inducing activity 
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residue is added to or deleted &fom the N-terminus 
and/or the C-terminus of SEQ 1p NO: 6, wherein said 
homologous polypeptide has substantially the same 
physicochemical properties And biological activity 
as the polypeptide of SEQflD NO: 6, 

(b) molecular weight 
18,500 ± 3,000 daltonsf on sodium dodecyl sulfate 
polyacrylamide gel electrophoresis (SDS-PAGE); 

(c) isoelectric point (pi) 
4.9 ± 1.0 on chromatofocusing; 

(d) biological activifty 
inducing IFN-y ^production by human immunocompetent 
cells; and 

(e) acute toxicity 
having an 
testec 



thereof is suff 
64. 

is selected fr 
s y nd r ome , condy 1 om 
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claim 62, wherein the patient in need 
:al disease. 

.aim 63, wherein the viral disease 
consisting of hepatitis, herpes 
and AIDS. 

65. Th£ method of claim 62, wherein the patient in need 
thereof is suffering from a bacterial disease. 

66. /The method of claim 65, wherein the bacterial 
disease is sheeted from the group consisting of candidiasis and 
malaria 
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67. The method of claim 62, wherein the j^Ttient in need 
thereof is suffering from an immune disease 

68. The method of claim 67, wherein Ufe immune disease 
is selected from the group consisting of aller^ and rheumatism. 

69. The' method of claim 62, wherejm the patient in need 
thereof is suffering from cancer. 

70. The method of claim 69, wherein the cancer is 
selected from the group consisting of regnal cancer, mycosis 

fungoides, chronic granulomatous disease, adult T cell leukemia, 

a 

chronic myelogenous leukemia, and ma/ignant leukemia. 

71. The method of claiir^59, wherein the cancer is 
leukemia or myeloma and further comprises administering an 



effective amount of interleukin 

72. The method of c^/aim 62, further comprising 
administering an effective amount of a biologically active 



compound selected from the cyroup consisting of interf eron-a, 

/ 

interf eron-3/ interleukin 2, interleukin 3, interleukin 12, TNF-a, 
TNF-3, carboquone, cyclophosphamide, aclarubicin, thiotepa, 
busulf an, ancitabin^c:^t^^bine, 5-f luorouracil , 5-f luoro-1- 
( tetrahydro-2-f ur^l^^pra^i«^^ methotrexate, actinomycin D, 
chromomycin A3, maupforub±c2^f f doxorubicin, bleomycin, mitomycin C, 
vincristine, vinblasti^ig^ L-asparaginase, radio gold colloidal, 
Krestin®, picibani^L, lentinan, and Maruyama vaccine, and mixtures 
thereof . 

73. if he method of claim 72, wherein the biologically 
active compouffd is interleukin 12 
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74. The method of claim 73, wherein the patient in need 
thereof is suffering from an atopic disorder, 

75. The method of claim 74, wherein thfe atopic disorder 
is selected from the group consisting of allerq^fc asthma, atopic 
bronchial asthma, hay fever, allergic rhiniti^, atopic dermititis, 
vascular edema, and atopic disorders of the iaigestive system. 

76. The method of claim 72, wherein the biologically 
active compound is interleukin 2 . 

77. A method for treating leukopenia or thrombopenia, 
comprising administering to a patient An need thereof effective 
amounts of interleukin 3 and an interferon-y inducing polypeptide 
which is a polypeptide of SEQ ID NO£: 6 obtainable from humans, 
where amino acid residue 73 of SEQ ID NO: 6, as represented by Xaa, 
is lie or Thr, or a fragment thereof, or a homologous polypeptide 
thereof, wherein the fragment Iras substantially the same 

/ 

interferon-y inducing activity as the polypeptide of SEQ ID NO: 6, 
and the polypeptide of SEQ lp NO: 6 and the homologous polypeptide 

)chemical properties ? 
fuence selected from the group 

ID NO: 6, where amino acid residue 
by Xaa, is lie or Thr, and a 
mce thereof where at least one 
isidue in SEQ ID NO: 6 is replaced with 
a different amino acid, or at least one amino acid 
iidue is added to or deleted from the N-terminus 
fnd/or the C-terminus of SEQ ID NO: 6, wherein said 
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homologous polypeptide has substantially the same 
physicochemical properties and biological activity 
as the polypeptide of SEQ ID NO:/, 

(b) molecular weight 
18,500 ± 3,000 daltons on sodtum dodecyl sulfate 
polyacrylamide gel electrophoresis (SDS-PAGE) ; 

(c) isoelectric point (pi) 
4.9 ± 1.0 on chromatof ogfosing; 

(d) biological activity 
inducing interf eron~y production by human 
immunocompetent cel/s; and 

(e) acute toxicity 
having an LD 50 of/at least about one mg/kg when 
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compr; 



tested in mice 
78 . A method 

antitumor immunotherapy 
culturing^noj 

from a patient with a maj 

interleukin 2 and an. 



:erfj 



:ing malignant tumors with 
-ng : 

_ear^cells and lymphocytes, obtained 
rant /umor, in the presence of 

i~Y inducing polypeptide which is a 
polypeptide of SEQ ID/NO:6 obtainable from humans, where amino 
acid residue 73 of SEQ ID NO: 6, as represented by Xaa, is lie or 
Thr, or a fragment /thereof , or a homologous polypeptide thereof, 
wherein the fragment has substantially the same interferon-y 
inducing activiW as the polypeptide of SEQ ID NO: 6, and the 
polypeptide of/ SEQ ID NO: 6 and the homologous polypeptide thereof 
has the following physicochemical properties: 
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(a) an amino acid sequence selected from t^ne group 

consisting of SEQ ID NO: 6, where ami^fio acid residue 
73, as represented by Xaa, is lie JSr Thr, and a 
homologous sequence thereof whene at least one 
amino acid residue in SEQ ID iyO: 6 is replaced with 
a different amino acid, or ajf least one amino acid 
residue is added to or delated from the N-terminus 
and/or the C-terminus of^SEQ ID NO: 6, wherein said 
homologous polypeptideyhas substantially the same 
physicochemical properties and biological activity 
as the polypeptide Jbf SEQ ID NO:6, 

(b) molecular weight 
18,500 ± 3,000 /altons on sodium dodecyl sulfate 
polyacrylamidef gel electrophoresis (SDS-PAGE) ; 

/ 

(c) isoelectric ^point (pi) 
4.9 ± 1 . 0©n chromatof ocusing; 



(d) bio 

.nduc 




:tivity 

jrferon-y production by human 
?nt cells; and 
Icity 

an LD 50 of at least about one mg/kg when 
sted in mice, 

collecting cultured NK cells and LAK cells from the 
cultured mononuclear cells and lymphocytes; and 

introducing the collected NK and LAK cells into the 

patient . 
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79. The method claim 78, wherein the malic^ant tumor is 
selected from the group consisting of colonic cance/, rectal 
cancer, gastric cancer, thyroid carcinoma, canceyof the tongue, 
bladder carcinoma, choriocarcinoma, hepatoma, prostatic cancer, 
carcinoma uteri, laryngeal, lung cancer, breast cancer, malignant 
melanoma, Kaposi's sarcoma, cerebral tumor,/ neuroblastoma, tumor 
of the ovary, testicular tumor, osteosarcoma, cancer of the 
pancreas, renal cancer,, hypernephroma, ^nd hemangioendothelioma, 
leukemia, and malignant lymphoma 

80. An isolated DNA molecule comprising a nucleotide 
sequence which encodes a polypept^ae comprising an amino acid 
sequence selected from the group/consisting of: 

(a) SEQ ID NO: 6, whe/e amino acid residue 73, as 
represented by Xaa, is lie oj^Thr; 

(b) a contiguous fragment of SEQ ID NO: 6, which fragment 
induces interferon-y prodylction in immunocompetent human cells; 
and 

(c) a A^^iant/ cSf (a) or (b) differing therefrom by 
replacement of^ne amj^L^^acid residue, which variant induces 
interferon-y/ prodj^Sfen in fhynaunocompetent human cells 

3NA molecule of claim 80, wherein said 
nucleotide sequeryce^ncc^gres a polypeptide which comprises the 
amino acid sequefice~^of SEQ ID NO: 6, where amino acid residue 73, 
as represented/by Xaa, is lie or Thr. 

82./ The isolated DNA molecule of claim 80, wherein said 
nucleotide sequence encodes a polypeptide which comprises the 
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amino acid sequence of a contiguous fragment of SEiQ ID NO: 6, which 
fragment induces interferon-y production in immyfnocompetent human 
cells . 

83. The isolated DNA molecule of i&laim 80, wherein said 
nucleotide sequence encodes a polypeptide xffhich comprises a 
variant of (a) or (b) differing therefront by the replacement of 
one amino acid residue, which variant induces interferon-y 
production in immunocompetent human cplls. 

84 . A replicable recombinfent DNA molecule comprising 
the nucleotide sequences of a self/replicable vector and a DNA 
molecule according to claim 80. 

85. The replicable DjfA molecule according to claim 84, 
which comprises the nucleotide^ sequence of SEQ ID NO: 5. 

86. The replicabl^ recombinant DNA molecule according 
to claim 84, wherein said vector is a plasmid vector. 

87. A host cell transformed with the replicable 
recombinant DNA molecule/according to claim 84.. 

88. The tra^^o«rmed host cell according to claim 87, 
Tbl^ recombinant DNA molecule comprises the 

:5. 

fsf owned host cell according to claim 87, 
a microorganism of the species 
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nucleotide se 
89 

wherein sai 
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hos1 

Escherichia colli 

90. A process for preparing a human interferon-y 
inducing polypeptide, comprising the steps of: 
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(a) culturing in a nutrient culture medium the 
transformed host cell according to claim 87 to/produce a human 
interferon-y inducing polypeptide; and 

(b) collecting the produced humSn interferon-y 
inducing polypeptide from the resultant ^culture. 

91, The process according Xp claim 90, wherein the 
human interferon-y inducing polypept/de produced is purified by 
one or more techniques selected frdm the group consisting of 
concentrating, salting out, dialysis, separatory sedimentation, 
gel filtration chromatography, ^affinity chromatography, 
chromatof ocusing, gel electrophoresis, and isoelectric point 
electrophoresis . 

92. A method f^Tr neutralizing the polypeptide of claim 
1, comprising a step of contacting the polypeptide with a 

binds to the polypeptide, 
of claim 92 wherein said monoclonal 
fied by using an antigenic fragment of the 



of hybridoma cells, which is capable 
of different monoclonal antibodies, wherein 
nt monoclonal antibodies recognizes and binds 




of producing 
each of sai 



to the 



peptide of claim 1 
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